Abstract
stimulus specific, i.e., it can be either 'ingestive' or 'egestive'. Previous studies demonstrated that 23 priming alters motor and premotor activity. Here we sought to determine whether sensorimotor 24 transmission is also modified. We report that changes in sensorimotor transmission do occur. We ask 25 how they are mediated and obtain data that strongly suggest a presynaptic mechanism that involves 26 changes in the 'background' [Ca +2 ] i in primary afferents themselves. This form of plasticity has 27 previously been described, and generated interest due to its potentially graded nature. Manipulations 
54
It is ingestive when one type of CPG input is activated, and egestive with the activation of a second type Our experiments focus on an identified sensory neuron, the mechanoafferent input (B21). This neuron 61 makes a direct excitatory synaptic connection with motor neurons that close the food-grasping organ in 62 Aplysia (Fig. 1A) For experiments analyzing the effect of substances on synaptic transmission from B21 to B8, B21 was 104 impaled with 2 sharp electrodes filled with 0.6 mM K 2 SO 4 and 60 mM KCl (9-11 MΩ) (e.g., Fig. 1A ), In all experiments in which effects of exogenous peptides were studied peptides were bath applied at 1 123 μM for at least 5 minutes. Effects of endogenous peptides were studied in experiments in which we 124 stimulated either CBI-2 or the EN (Fig. 1A) . CBI-2 was stimulated by injecting brief current pulses at 
Statistics

140
Statistical significance was evaluated using an appropriate t test (for two group comparisons), or 141 ANOVA (for multi-group analyses) with subsequent comparisons performed using a Bonferroni 142 correction. Data are presented as means ± the standard error. Statistics were performed using Prism
143
(GraphPad Software, San Diego, CA). Effects were considered significant at p < 0.05.
145
Results
146
Input activation and modulation of B21-B8 synaptic transmission
147
A goal of this study was to determine whether repetition priming alters sensorimotor transmission in the 148 feeding network. In particular we focused on an identified radula mechanoafferent input (B21), which Egestive repetition priming of the feeding network is induced by stimulating the EN (Fig. 1A) 
184
We asked whether exogenous CP2 mimics effects of CBI-2 stimulation on B21-B8 synaptic 185 transmission and used the protocol described above (i.e., we induced spiking in B21 by injecting brief To determine whether this is the case we performed SEVC experiments, using a step protocol, in ASW,
212
and in the presence of 10 µM nifedipine (Fig. 3A1, 3A2, 3B ). Nifedipine had a significant effect on the 213 magnitude of induced currents (two way ANOVA; F (1,60) =7.427, p<0.01, n=7). The reduction in total 214 current did not depend on membrane potential (F (9, 60) =0.96, p>0.05, n=7). The amount of current 215 remaining in the presence of nifedipine was, however, greater at steps to more depolarized potentials.
216
For example, the mean current observed in the presence of nifedipine with the step to 0 mV was only - (Fig. 4A2) . At membrane potentials where 231 currents were observed in the absence of peptide, however, CP2 had a significant effect, i.e., with steps 232 to -10 mV and 0 mV currents were larger in the presence of CP2 (Fig. 4A1, 4A2 ) (for the control vs.
233
CP2 comparison; t=3.08; p < 0.05 in both cases). Effects of CP2 were reversible (Fig. 4A1, 4A2 ) (for 234 the control vs. wash comparison; t=0.02; p>0.05 for the step to -10 mV and t=0.03; p>0.05 for the step 235 to 0 mV).
237
To determine whether the current modulated by CP2 was nifedipine-sensitive we preincubated 238 preparations with 10 µM nifedipine then stepped to -10 mV and 0 mV in the presence and absence of 239 CP2. There was no difference in the magnitude of the induced inward current (two way ANOVA; 240 12 F (1,4) =0.12; p>0.05; n=3) (Fig. 4A3, 4A4 ). These data indicate that CP2 potentiates a nifedipine 241 sensitive current that is induced in B21 when it is depolarized.
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In a second set of experiments we tested SCP b . Since a depressing effect was predicted we additionally 244 tested it with steps to more depolarized potentials (i.e., under conditions where total currents are larger) 245 (Fig. 4B2 ). Overall SCP b had a significant effect on the magnitude of induced currents (two way (Fig. 4B1, 4B2 ).
249
Effects of SCP b were reversible (for the control vs. wash comparison; t=1.0, p>0.05 for the step to 10 250 mV; t=2.0, p>0.05 for the step to 20 mV; and t=1.9, p>0.05 for the step to 30 mV) (Fig. 4B1, 4B2 ). We (Fig. 4B3, 4B4 ). These data indicate that SCP b reduces the magnitude of the 255 nifedipine sensitive inward current induced in B21.
257
Peptide application in the presence of nifedipine
258
To determine whether effects of peptides on B21-B8 synaptic transmission are mediated, at least in part, 259 via modulation of the nifedipine sensitive calcium current we performed a final set of experiments in 260 which preparations were preincubated with nifedipine prior to peptide application. Under these 261 conditions we found that CP2 increased EPSC amplitude (EPSCs were 126.9 + 6.5 % of control values; 262 t-test; t=-3.05; p=<0.05; n=5) but peptide-induced increases were significantly less in the presence of 263 13 nifedipine (t-test; t=3.631; p<0.01; n=5 for the CP2 vs. CP2 plus nifedipine comparison) (Fig. 2A1 vs. 
264
2A2, 2A3). When SCP b was applied in the presence of nifedipine, it had no significant effect on EPSC 265 amplitude (t test; t=-0.64; p>0.05; n=5) ( Fig. 2B2; 2B3 ). These data indicate that modulatory effects of 266 peptides on the nifedipine sensitive current in B21 are sufficient to significantly alter B21-B8 synaptic 267 transmission.
269
Discussion
270
An important limitation of previous studies of repetition priming in the feeding network is that they 271 focused on changes in motor and premotor activity. However, the feeding CPG is similar to many other opener/closer circuitry that is reconfigured. Consequently, we focused on the most well characterized 296 source of afferent input to these neurons. We studied a radula mechanoafferent input (B21) that makes 297 an excitatory connection to the radula closer motor neurons (i.e., the B8 neurons) (Rosen et al. 2000b ).
298
We demonstrate that the efficacy of B21-B8 synaptic transmission is increased after ingestive priming 299 (Fig. 5) . This makes sense given our current understanding of feeding behavior. B21-B8 synaptic 300 transmission will occur during the radula retraction phase of motor programs. Increased excitatory input closing during retraction will presumably aid in pulling food into the buccal cavity (Kupfermann 1974).
303
Therefore it will make a positive contribution to ingestive priming. In contrast, the efficacy of B21-B8 304 synaptic transmission is decreased after egestive priming (Fig. 5) . This suppression is likely to prevent 305 sensorimotor transmission that would be counterproductive during egestive priming. Egestion is most 306 effective when the radula is closed during protraction and not retraction (Kupfermann 1974) . We 307 therefore demonstrate that the efficacy of B21-B8 synaptic transmission is modified by both ingestive 308 and egestive repetition priming in a manner that is likely to facilitate behavior.
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Other experiments in this study characterized a mechanism utilized to alter B21-B8 transmission. They We suggest that effects of modulatory peptides may be manifested in a graded manner in that they will 342 become progressively more pronounced during the course of repetition priming. That this may be the 
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Group data for experiments in which currents were induced before, during, and after exogenous SCP b 526 (n=5). B3. Currents were induced as described for (B1) after pre-incubation in 10 μM nifedipine. Note 527 that the magnitude of the induced current is no longer altered by SCP b application. B4. Group data for 528 experiments using the protocol shown in (B3) (n=3). 
